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[57] ABSTRACT 

A gun for rapidly firing projectiles from a package 
inserted into a magazine as a cartridge and which are 
automatically fed into a propelling chamber and barrel 
connected thereto by a continuous stream of high pres- 
sure gas, a portion or all of which flows through the 
magazine. The flow of propellant gas is started and 
stopped by a manually or automatically controlled gate 
and the rate of firing and muzzle velocity of the projec- 
tiles are controlled by varying the pressure of the pro- 
pellant gas, the geometry of the propelling chamber, or 
both. The magazine is so shaped as to deliver projec- 
tiles into the propelling chamber successively and the 
propelling chamber is so shaped as to direct the projec- 
tiles forwardly therein and form alternating slugs of gas 
and projectiles. The outlet from the propelling cham- 
ber may be connected through a flexible tube or di- 
rectly to a curved or a conventional barrel. If a curved 
barrel is used, one of the surfaces of the interior of the 
curved barrel and exterior of the projectiles is formed 
to induce a rotary motion to the projectile as it passes 
through the curved barrel. The propellant gas may be 
carried in a gas container as a compressed gas, or in 
liquid form, or it may be generated as required by 
chemical means. The gun may be carried on the per- 
son, it may be mounted in a fixed position, or it may be 
mounted on a vehicle, ship or aircraft. 
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RAPID FIRE GUN 

The present invention relates to guns and more par- 
ticularly to a rapid-fire gun in the nature of a rifle. 5 

The most common ordnance pieces carried by sol- 
diers are conventional rifles and carbines. Conven- 
tional guns have definite limitations as to the number of 
rounds which can be fired in a given period of time. 
More specifically, such guns have substantial cost, vol- 10 
ume, and weight limitations arising from the use of 
separate cartridge cases, primer and propellant charges 
with each individual projectile, and their reliability is 
limited by their dependence upon breech operating 
mechanisms with many moving parts. IS 

Rapid fire machine guns also are commonly used, but 
this type of gun has the same limitations as explained 
with respect to rifles and carbines. In other words, if the 
gun is fired too rapidly the barrel is apt to over-heat and 
jam, and the faster the gun is fired the quicker the 20 
supply of ammunition is exhausted and the moving part 
of its breech operating mechanism mechanically limits 
its speed of operation. Usually additional men and 
equipment also are required to operate a machine gun, 
and especially to carry an adequate supply of ammuni- 25 
tion. 

One of the objects of the present invention is to pro- 
vide an improved light weight gun which may be fired 
at a much more rapid rate than conventional guns with- 
out danger of over-heating. 30 

Another object is to provide a rapid fire gun which 
greatly increases the number of projectiles that can be 
carried on the person using the gun as well as the num- 
ber of projectiles that can be loaded in the gun at one 
time as a self-contained package. 35 

Another object is to provide a rapid fire gun in which 
projectiles are automatically fed to the barrel of the 
gun without any moving parts. 

Another object is to provide a rapid fire gun having 
an improved barrel construction for rotating the pro- 40 
jectiles as they move through the barrel. 

Another object is to provide a rapid fire gun of the 
type indicated which uses an expanding high pressure 
gas as a propellant and thereby eliminates the necessity 
of cartridge casings and powder. 45 

Another object is to provide a rapid fire gun of the 
type indicated in which the velocity and rate of fire may 
be adjusted by adjusting the pressure of the propellant 
gas or geometry of the propelling chamber. 

Still another object is to provide a rapid fire gun of 50 
the type indicated which is of relatively simple and 
compact construction in order to minimize manufac- 
turing costs and to assure a high degree of reliability in 
operation. 

These and other objects will become more apparent 55 
from the following description and drawings in which 
like reference characters denote like parts throughout 
the several views. It is to be expressly understood, how- 
ever, that the drawings are for the purpose of illustra- 
tion only and are not a definition of the limits of the 60 
invention, reference being had for this purpose to the 
appended claims. 

In the drawings: 

FIG. 1 illustrates a gun adapted to be carried on the 
person and incorporating the novel features of the 65 
present invention; 

FIG. 2 is an enlarged sectional view taken on the line 
2—2 of FIG. 1 to show the magazine for projectiles and 
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propelling chamber adjacent the outlet from the maga- 
zine; 

FIG. 3 is a sectional view taken on line 3 — 3 of FIG. 

2 and showing the path of flow of propellant and pro- 
jectiles through the magazine, propelling chamber and 
barrel of the gun; 

FIG. 4 is a further enlarged sectional view of the top 
section of the magazine illustrated in FIG. 3 and show- 
ing a vibrator and follower for advancing projectiles 
through the magazine; 

FIG. 5 is a transverse sectional view taken on line 

5— 5 of FIG. 4 to show the self-contained package of 
projectiles in the magazine and the slot in the top of the 
follower through which propellant fluid passes; 

FIG. 6 is a transverse sectional view taken on line 

6— 6 of FIG. 4 to show the rotating ball of the vibrator; 

FIG. 7 is an enlarged sectional view of a portion of 

the curved barrel showing the rifling in the barrel; 

FIG. 8 is a transverse sectional view taken on line 
8—8 of FIG. 7 to show the contour of the rifling lands; 

FIG. 9 is an enlarged transverse sectional view of a 
propelling chamber of modified construction and 
showing the bottom of the magazine and propelling 
chamber having a breech opening therein; 

FIG. 10 is a sectional view taken on the line 10 — 10 
of FIG. 9 and showing the propelling chamber in a 
separate cylinder rotatable independently of the barrel 
for starting and stopping operation of the gun; 

FIG. 11 is a transverse sectional view like FIG. 8 
showing a modified construction in which the barrel 
has a smooth bore and the rifling is formed on the 
periphery of the projectile; 

FIG. 12 is a view similar to FIG. 3 showing a modified 
construction including an adjustable surface at the rear 
of the propelling chamber for advancing projectiles and 
a trigger for controlling operation of a gate valve be- 
tween the propellant chamber and barrel; 

FIG. 13 is a detail view of a detachable locking ar- 
rangement of modified construction for connecting the 
detachable cover to the housing of the magazine; 

FIG. 14 is a view similar to FIG. 7 showing the rifling 
in a portion of the barrel formed by helical wires at- 
tached to the bore of the barrel; 

FIG. 15 is a transverse sectional view taken on line 
15 — 15 of FIG. 14 to show the ends of the wires form- 
ing the rifling; 

FIG. 16 is a side elevational view of a projectile of 
modified form having helical ridges in its forward and 
rearward ends with the same lead angle as it has in 
flight for increasing penetration without affecting its 
rotation or stability; 

FIG. 17 is a front elevational view of the projectile 
illustrated in FIG. 16 to show the spiral cutting edges at 
its forward end; 

FlG. 18 shows the gun mounted on a jet aircraft and 
utilizing compressed air for an engine as the propellant 
for the gun; and 

FIG. 19 shows the gun mounted on a helicopter hav- 
ing a generator therein for supplying fluid propellant. 

Referring now to the drawings, a gun incorporating 
the novel features of the present invention is shown in 
FIG. 1 as comprising a source of pressure fluid 1, a 
magazine 2 for projectiles to which high pressure air is 
supplied from the source 1, a propelling chamber 3 
adjacent the outlet from the magazine, a barrel 4 
through which the projectiles are fired, and a flexible 
tube 5 connecting the outlet from the propelling cham- 
ber 3 to the rearward end of the barrel 4. The source of 
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pressure fluid 1 in the embodiment illustrated in FIG. 1 
is a tank and is connected to the magazine 2 through a 
tube connection 6 having a pressure regulator 7 
therein. While not shown in detail, the pressure regula- 
tor 7 is adjustable to vary the outlet pressure and 
thereby vary the rate of fire and muZzle velocity of the 
projectiles leaving the end of barrel 4. A stop valve 8 
also is provided in the connection 6 for disconnecting 
the source of pressure fluid 1 from the magazine 2 so 
that the latter may be opened for reloading with a pack- 
age or packages of projectiles inserted in the manner of 
a cartridge. Any suitable propellant fluid may be used, 
such as compressed air, but preferably we use helium 
because it has a lower viscosity and dray, or chemically 
generated gas having good operating characteristics for 
either reducing the weight of the gun or its configura- 
tion. 

While the gun may have other applications, for pur- 
poses of illustration it is shown in FIG. 1 as a self-con- 
tained unit adapted to be carried on the person. To this 
end, the high pressure propellant tank 1, magazine 2, 
chamber 3, pressure regulator 7 and stop valve 8 are 
connected together to form a back pack having shoul- 
der straps 9 and a belt 10. The barrel 4, in turn, is 
suspended from a stock 1 1 adapted to be held against 
the shoulder and having hand grips 12 and 13. Sights 14 
and 15 project upwardly from the stock for aiming the 
gun at a target. The outlet from the propelling chamber 
3 of the back pack is connected to the barrel 4 by the 
flexible tube 5 extending forwardly under the arm of 
the wearer. 

The magazine 2 is shown in FIGS. 2 and 3 as compris- 
ing a housing 20 of generally cylindrical shape having 
an open top 21 and curved converging sides 22 and 23 
at its lower end which join each other in a curved strap 
24 forming a rectangular outlet of a length and width 
greater than the length and width of the projectiles to 
be fired and a cylindrical space adjacent the outlet. The 
open top of the housing 20 is closed by a cover 25 
which may be attached by any suitable fastening means 
such as screw threads. In the illustrated embodiment, 
separate interrupted flanges 26 and 27 are provided on 
the housing 20 and cover 25 which pass by each other 
when the parts are moved axially and interlock when 
the parts are turned relative to each other. A gasket 28 
is provided between the upper edge of the wall of the 
housing 20 and the cover 25 to seal the joint therebe- 
tween. Tube 6 from the source of high pressure fluid 1 
is connected to the cover 25 and when the latter is in 
closed position on the housing 20 they form a pressure 
vessel capable of withstanding pressures of up to, for 
example, 15,000 psi. The magazine 2 also includes a 
package 30 of projectiles 31 insertable in and remov- 
able from the housing 20 as a cartridge. 

The projectiles 31 may have any suitable shape, and 
preferably should have a stream-lined contour to oper- 
ate most efficiently. However, to adapt them to be 
packed in the package 30, they have the same general 
shape as a conventional rifle bullet comprising a cylin- 
drical body section 31a between an ogive shaped head 
end 2\b and a frusto-conical boat tail end 31c. This 
construction permits a mass of the projectiles to be 
stacked in parallel side-by-side relationship in a pack- 
age in the manner illustrated in FIGS. 2 and 3. 

The package 30 comprises a casing 32 having spaced 
parallel front and back walls 33 and 34 and opposed 
side walls 35 and 36 between the edges of the front and 
back walls to hold the latter spaced a distance slightly 



greater than the length of the projectiles 31. The front, 
back and side walls 33, 34, 35 and 36 form a generally 
rectangular container for a substantial portion of their 
length, but the side walls 35 and 36 have curved sec- 
5 tions 35a and 36a adjacent their lower ends which 
conform to the converging side walls of housing 20 to 
provide an outlet opening 39 slightly longer than a 
projectile 31. The curved sections 35a and 36a of the 
side walls converge from the maximum width of the 
10 package down to a width at the lower end slightly 
greater than the width of a projectile 31. The curvature 
of the sections 35a and 36a may be varied to provide 
any shape which will permit the free flow of projectiles 
toward the outlet opening 39, but after considerable 
15 experimentation the curved relation illustrated in FIG. 
2 has been found to be the most satisfactory in opera- 
tion. • 

The outlet opening 39 from the package 30 and mag- 
azine 2 is initially closed by a frangible closure 42. The 
20 upper end of the package 30 is closed by a follower 40, 
which, together with the frangible closure 42, maintain 
the projectiles in their closely packed parallel relation- 
ship illustrated in FIGS. 2 and 3 in any position of the 
package in or out of the magazine 2. It will be under- 
25 stood that when the interior of the magazine 2 and 
package 30 are subjected to propellant fluid at high 
pressure, the frangible closure 42 illustrated in FIG. 2 
will break out of the package and form the outlet open- 
ing 39 as illustrated in FIG. 3 through which the projec- 
30 tiles may flow into the propelling chamber 3. 

The propelling chamber 3 is positioned adjacent the 
outlet 39 from the magazine 2, and in the illustrated 
embodiment is shown underlying the magazine. It will 
be understood, however, that the magazine 2 and 
35 chamber 3 may be turned at an angle from the position 
illustrated in FIG. 2 and operate in the manner herein- 
after described. The propelling chamber 3 is of a gener- 
ally rectangular shape but may have a forward edge 
conforming to the contour of the forward end of the 
40 projectile with a semi-cylindrical bottom wall conform- 
ing to the shape of the side of the projectiles 31 and has 
a breech opening 45 at one side adjacent to and align- 
ing with the outlet opening 39 from the magazine 2. 
The chamber 3 has a peripheral wall 46 forwardly of 
45 the breech opening 45 which forms a continuation of 
the wall 33 of the package casing 32 and spaced from 
the rearward wall 34 of the magazine a distance gener- 
ally equal to the length of the projectile 31. The propel- 
ling chamber 3 may have the same general shape as the 
50 outlet opening from the magazine 2 with a rear wall 
forming a continuation of the rear wall of the magazine 
but it has been found that the gun operates more reli- 
ably if a forwardly curved rear wall 47 is provided in 
the chamber which, at its upper edge, is spaced from 
55 the forward peripheral wall 46 a distance slightly 
greater than the length of a projectile, but at its lower 
edge is spaced a distance less than the length of the 
projectile. Thus, the rearward end of each projectile 
delivered from the magazine 2 into the chamber 3 
60 under pressure, engages the forwardly curved rear wall 
47 of the chamber 3 which thrusts the projectile for- 
wardly to position its forward end into the peripheral 
wall 46 forwardly of the breech opening 45 and thereby 
captures the projectile in the stream of flowing propel- 
65 lant. 

The propelling chamber 3 in the illustrated embodi- 
ment is shown as a part of the inflexible rearward end 
56 of the flexible tube 5 rotatable in the correspond- 
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ingly shaped cylindrical opening in the lower end of the 
magazine housing 20 formed by the strap 24 and sealed 
at opposite ends by O-rings 57 and 58. To this end, the 
cylindrical end 56 of the flexible tube 5 has an annular 
recess formed in its periphery in which the strap 24 fits 
to prevent longitudinal movement of the tube relative 
to the housing 20 and provide a rotatable bearing sur- 
face. Tube 5 may be manually rotated in the housing 20 
by rotating the barrel 4 to which said tube is connected 
and forming a continuation thereof. Thus, the rotatable 
end 56 of tube 5 constitutes a manually operable shut- 
off gate between the outlet from the magazine 2 and 
breech opening 45 in the chamber 3 for starting and 
stopping the flow of gas and operation of the gun. It will 
be understood, however, that other forms of gate may 
be provided for starting and stopping operation of the 
gun which may be located between the magazine and 
chamber or between the chamber 3 and barrel 4. 

As shown more in detail in FIGS. 4 and 5, the self- 
contained package of projectiles 30 may be inserted as 
a cartridge unit into a rectangular opening in the maga- 
zine 2 formed by filler blocks 60 in the cylindrical 
housing 20. The follower 40 is illustrated as a rectangu- 
lar plate having two end walls which closely fit the end 
walls 35 and 36 of the magazine 2 and side walls adja- 
cent the side walls 33 and 34 of the magazine and hav- 
ing spring-pressed one-way rollers 61 and 62 at then- 
edges. Springs 63 act between inclined shoulders 64 at 
the sides of the follower 40 to press the rollers 61 and 
62 outwardly and downwardly. Thus, a difference in 
pressure between the top and bottom of the follower 40 
will move it downwardly, at which time the rollers 
move back against the action of the springs 63. How- 
ever, the follower 40 is prevented from moving up- 
wardly by the jamming engagement of the rollers 61 
and 62 between the side walls 33 and 34 of the package 
30 and shoulders 65 on the follower. 

The follower plate 40 also has a port opening 66 
therein for restricting flow of propellant fluid there- 
through to produce a small pressure differential acting 
on the top and bottom of the follower to move it down- 
wardly in the package. However, the port opening 66 is 
of sufficient size to permit the flow of propellant fluid 
at a rate to maintain the desired pressure of fluid in the 
magazine 2 and chamber 3. 

FIGS. 4 and 6 illustrate a vibrator in the form of a ball 

67 rotatable in a raceway 68. The ball 67 and raceway 

68 are located in an annular chamber 69, see FIG. 4, 
projecting outwardly from the cover 25 for the maga- 
zine housing 20 and to which the end of the tube 6 is 
connected. The raceway 68 of the vibrator is formed as 
an annular channel in a block 70 which has a port 
opening 71 entering the annular channel tangentially 
and an axial outlet port to cause the ball 67 to rotate 
therein. Such rotation of the ball 67 in the raceway 68 
vibrates the cover 25 and housing 20 to which it is 
attached to insure movement of the projectiles 31 
toward the outlet opening 39. While vibration is not 
essential to the operation of the gun, it reduces friction 
and thereby increases reliability. 

Chamber 69 also has a port opening 73 for delivering 
propelling fluid to magazine 2 and more specifically 
into the space above the follower 40 which then flows 
through the port opening 66 in the latter, the interior of 
the package 30, chamber 3, flexible tube 5 and barrel 4 
in a continuous stream. 

As previously described, the outlet from the chamber 
3 is formed in one end of the flexible tube 5 and the 
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opposite end of the flexible tube is connected to the 
barrel 4. Flexible tube 5 may be formed of any suitable 
material, and one material found suitable for the pur- 
pose is a rubber hose having walls with reinforcing wire 
5 mesh and a thin lining of nylon. The tube may be 
formed, however, of loosely interlocking metal sections 
with an interlayer and lining of an imperforate yielding 
material such as a plastic. The internal diameter of the 
tube 5 is larger than the outside diameter of the projec- 
10 tile 31, so that very little heat is generated by the fric- 
tional engagement between the projectile and tubing. 
However, the peripheral wall 46 of the tube 5 cooper- 
ates with the periphery of the projectiles 31 to substan- 
tially shut off free flow of propellant gas therebetween. 
15 As shown in FIGS. 1 and 3, the barrel 4 is curved 
throughout its length except for straight section 4a 
adjacent the muzzle end. The barrel 4 is supported at a 
plurality of points along its length by brackets 78 de- 
pendent from the stock 1 1 and having rings surround- 
20 ing the barrel. 

One or both of the surfaces at the interior of the 
barrel and exterior of the projectile has rifling thereon 
to rotate the projectiles as they pass through the barrel. 
In the embodiment of the invention illustrated in FIGS. 
25 3, 7 and 8, in which the difference in diameter of the 
barrel and projectile is exaggerated, the rifling is 
formed on the interior of the barrel by helical ridges 80 
plowed up from the barrel wall by a suitable cutting 
tool and having a pitch corresponding to one complete 
30 revolution for each two inches longitudinally of the 
barrel. The exterior surface of the projectile, on the 
other hand, is a plain surface. As the projectile 31 tends 
to go through the barrel 4 in a straight line, the curva- 
ture of the barrel causes the periphery of the projectile 
35 to bear against one side of its bore and thereby against 
the helical ridges 80 which induce a rotation of the 
projectile as it tends to move forwardly. The straight 
end section 4a of the barrel then directs the rotating 
projectile in a straight path a slight distance below the 
40 line of sights 14 and 15. It will be understood that a 
conventional gun barrel may be used in the gun de- 
scribed above, and that the curved barrel illustrated 
and described may be used in conventional guns. One 
forrn of the invention now having been described in 
45 detail, the mode of operation will be explained. 

With the gun mounted on the person in the manner 
illustrated in FIG. 1, let it be assumed that the magazine 
2 is filled with a self-contained package 30 of projec- 
tiles 31 in the manner shown in FIG. 2 and that the 
50 forward end of the flexible tube 5 is in a position to 
close the breech opening 45 of chamber 3. Stop valve 
8 is then opened to connect the source of propellant 
gas at high pressure to the top of the magazine 2 
through connecting tube 6. The gas then flows through 
55 the chamber 69 in the cover 25 for the housing 20, see 
FIG. 4, and then through the port 73 onto the top of the 
follower 40, through port 66 in the follower and be- 
tween the projectiles toward the outlet 39 from the 
package 30. When the pressure in the package 30 ex- 
60 ceeds the shear strength of the frangible closure 42, the 
latter is blown from the outlet end of package 30, but 
the chamber 3 closed by the end of tube 5 stops the 
flow of propellant fluid. To initiate operation of the gun 
the flexible tube 5 is rotated as by rotating the barrel 4 
65 to align the breech opening 45 of chamber 3 with the 
outlet opening 39 from magazine 2. The propellant gas, 
such as compressed air, then flows into chamber 3 and 
carries the frangible closure with it outwardly through 
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the chamber, flexible tube 5 and barrel 4 where it is 
discharged. The propellant gas then flows in a continu- 
ous stream from the tank 1 through the magazine 2, 
chamber 3 and barrel 4 in a continuous stream, as 
controlled by the gas pressure regulator 7. 5 

As the propellant gas flows through the outlet open- 
ing 39 from magazine 2, it carries projectiles with it 
into the chamber 3. The force of the rapidly flowing 
propellant gas together with the forwardly curved rear- 
ward wall 47 of the chamber 3 engaging the rearward >0 
end of each projectile 31 as it enters the chamber pro- 
duce a forward thrust on the projectile 31 as it enters 
the chamber 3. This forward thrust on the projectile 31 
forces its forward end into the peripheral wall 46 sur- 
rounding the chamber at the forward end of the breech • ^ 
opening 45 to substantially shut off the flow of gas 
which then captures the projectile and carries it for- 
wardly in the stream. The next adjacent projectile then 
enters the chamber 3 and is thrust forwardly in the 
same manner, so that the flexible tube 5 and barrel 4 
are filled with successive slugs of g£is and projectiles 
being accelerated forwardly by the rapidly expanding 
gas. During such operation, gas escapes through port 
opening 71 tangentially into the raceway 68 to rotate 
ball 67 and produce a vibration which augments the 
flow of projectiles from the magazine 2 into the propel- 
lant chamber 3. The difference in pressure acting on 
the top and bottom of follower 40 forces it and the 
projectiles 31 ahead of it toward the outlet opening 39. 

As each projectile 31 passes through the curved bar- 
rel 4„ it presses against the helical ridges 80 in the 
barrel 4 to induce rotation of the projectile after which 
it is directed by the straight section 4a in a straight 

path. 35 

Firing of the projectiles is continued at a rapid rate, 
which may be stopped at any time by turning the flexi- 
ble tube 5 constituting a gate valve across the mouth of 
the outlet opening 39 from the magazine 2; and may 
again be started by rotating the tube in the opposite 
direction. Furthermore, the rate of firing may be con- 
trolled by varying the pressure of the propellant fluid 
by adjusting the pressure regulator 7, or it may be con- 
trolled by changing the shape of the breech opening 45 
and rearward wall 47 of chamber 3. 45 

When the supply of projectiles from the package 30 
has been exhausted, the stop valve 8 is closed, the 
magazine quickly opened by turning the cover 25 rela- 
tive to the magazine housing 20 until the interlocking 
flanges 26 and 27 are disengaged and the cover moved 50 
axially relative to the magazine housing 20 until the two 
are no longer attached. Package casing 32 is removed, 
another package of projectiles inserted in its place, 
cover 25 applied to the open end of the housing and 
turned to locked position and the stop valve 8 opened 55 
as previously explained. The gun may then be operated 
in the manner previously explained. 

With a pressure in chamber 3 as low as 1 ,000 psi the 
gun will fire 1 90 projectiles per second in a reproduc- 
ible manner and fire a full magazine of 440 projectiles 60 
in a single burst in approximately 2.3 seconds. It will be 
understood that the magazine housing 20 may have 
other shapes and contain a greater number of projec- 
tiles. For purposes of description, a single package 30 
of projectiles 31 only has been shown, but it will be 65 
understood that a greater number of packages may be 
used in the magazine 2 and arranged to feed succes- 
sively into the chamber 3. 



FIGS. 9 and 10 illustrate a magazine 2a and propel- 
ling chamber 3a of modified construction in which the 
chamber is formed in a cylinder 82 independent of the 
barrel 4 and flexible tube 5. The cylinder 82 is mounted 
to rotate in the lower end of the magazine housing 20a 
similar to the flexible tube 5 in FIG. 3 but entirely 
enclosed therein. Cylinder 82 is rotated to start and 
stop operation of the gun by a handle 83 projecting 
radially therefrom through a slot 84 in the housing 
strap 24a and the ends of the cylinder are sealed in the 
housing by means of O-rings 85 and 86. The modified 
construction of FIGS. 9 and 10 has a forwardly curved 
wall 47a at the rear of the chamber 3a like the curved 
wall 47 in FIG. 3 and the gun operates in the same way 
as previously explained, except that the barrel 4 and 
flexible tube 5 need not be turned to start and stop 
operation. 

FIG. 11 shows another modified construction in 
which the outer periphery of the projectile 31' has 
rifling 90 on its outer periphery for engagement with 
the smooth bore 91 of the barrel 4b to induce rotation 
in the projectile as it passes through the barrel. The 
peripheral rifling 90 on the projectiles 31' may be heli- 
cally scored grooves or cut edges like the ridges 80 
illustrated in FIG. 8 in the bore of the barrel. 

FIG. 12 illustrates a further modified construction to 
provide a trigger control for starting and stopping oper- 
ation of the gun at a position remote from the propel- 
ling chamber 3 such as the hand grip 12 or 13 and for 
adjusting the location of the surface at the rear of the 
propelling chamber which kicks the projectiles for- 
wardly. 

The modified form of control for starting and stop- 
ping operation of the gun comprises a gate 94 operated 
across the passage at the outlet from the chamber 31 by 
a spring 95, The opposite side of the gate 94 constitutes 
a piston which is acted upon by the pressure of propel- 
lant fluid in the magazine 2 and supplied through the 
channel 96. Normally the pressure on the two sides of 
the gate 94 is balanced by supplying propellant fluid 2 
to the spring operated side through a tube 97 having a 
restriction 98 therein. This latter side of the gate 94 
also has a tube 99 connected to an exhaust valve 100 
operated by a trigger 101. When the trigger 101 is 
pressed against the spring 102 to open the exhaust 
valve 100, it releases pressure on the spring operated 
side of the gate 94 so that the pressure of propellant 
fluid acting on the other side of the gate moves it to an 
open position. At the same time the restriction 98 limits 
the escape of propellant fluid toward the exhaust valve 
to a negligible quantity and produces a difference in 
pressure. When the exhaust valve 100 is closed, the 
pressure will equalize at opposite sides of the gate 94 so 
that the spring 95 will move it to closing position. 

The adjustable surface for kicking the projectiles 
forwardly comprises the rounded forward end 103 of a 
pin 104 projecting forwardly into the rear of the cham- 
ber 3c. The pin 104 projects forwardly from a threaded 
stud 104 rotatable in a tapped hole in the magazine 
housing 2c. Thus, by turning the knurled head of the 
stud 105 the position of the rounded end 103 of pin 104 
engaged by the rearward ends of the projectiles may be 
adjusted to insure delivery of projectiles from the pro- 
pelling chamber 3c and to adjust the rate of delivery 
and the velocity of the projectiles. 

FIG. 13 illustrates a modified lug 106 and hook 107 
construction on the housing 20d and cover 2Sd of the 
magazine for locking the cover in closed position to 
form a pressure vessel. 
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FIGS. 14 and 15 illustrate a still further modified 
construction in which the rifling on the interior of the 
barrel 4e is formed by fine wires 108 arranged helically 
in the barrel and attached to the bore. The barrel 4e in 
this modified construction is also curved to cause the 
projectiles to engage and bear against the rifling wires 
108 as they tend to move in a straight line through the 
barrel. 

FIGS. 16 and 17 show a projectile 109 of modified 
construction in which the ogive shaped forward end of 
the projectile has helical cutting edges 1 10 formed by 
grooves scored therein, or by cutting helical recesses 
11 1 in the nose of the projectile. Similarly the rearward 
or boat end of the projectile may have grooves 112 cut 
therein. Such shaping of the forward end of the projec- 
tile 109 tends to produce a greater penetration than a 
smooth nosed projectile. The cutting edges 10 are cut 
at an angle to provide a lead corresponding to the lead 
of the projectile in flight. In addition to the projectiles 
described, it will be understood that other forms of 
projectiles may be used, such as darts, flechettes or 
even balls. 

FIG. 18 illustrates the gun applied to an aircraft 113. 
In this installation the barrel 1 14 of the gun has a maga- 
zine 115 like that described above for supplying projec- 
tiles and the motive fluid supplied to the magazine may 
be compressed air for the jet engine 1 16 or products of 
combustion at the pressure in the combustion chamber. 
The supply of motive fluid is delivered from the jet 
engine 116 through the conduit 117. In this application 
the projectile will have the velocity of the aircraft in 
addition to its muzzle velocity. 

FIG. 19 illustrates still another installation of the gun 
of the present invention on a helicopter 120. In this 
installation the barrel 121 is shown mounted on the 
underside of the helicopter and is supplied with projec- 
tiles from a magazine 122. Motive fluid, such as high 
pressure gas, is supplied to the magazine from a chemi- 
cally actuated gas generator 123 through a conduit 
124. 

It will now be observed that the present invention 
provides an improved light weight gun which may be 
fired at a much more rapid rate than conventional guns 
and one capable of operation without moving parts 
except those required to start and stop the flow of 
propellant gas. It will further be observed that the pre- 
sent invention provides a rapid fire gun which greatly 
increases the number of projectiles that can be carried 
on the person and loaded in the gun at one time as a 
self-contained package. It will be still further observed 
that the present invention provides a gun having an 
improved barrel construction for inducing rotation of 
the projectiles as they move through the barrel without 
danger of jamming due to overheating and which elimi- 
nates the necessity of cartridge casings and powder. It 
will still further be observed that the present invention 
provides a rapid fire gun which may be adjusted to 
regulate the rate of firing and adapted for many appli- 
cations such as jet aircraft, vehicles, helicopters and the 
like. It will still further be observed that the present 
invention provides a rapid fire gun of the type indicated 
which is of relatively simple and compact construction 
to adapt it for economical manufacture and one which 
is highly reliable in operation in performing its intended 
function. 

While several embodiments of the invention have 
been herein illustrated and described, it will be under- 
stood that further changes may be made in the con- 
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struction and arrangement of elements as well as in the 
application of the gun without departing from the spirit 
or scope of the invention. Therefore, without limitation 
in this respect, the invention is defined by the following 
5 claims. 

It is claimed; 

1. A self-contained gun adapted to be carried on the 
person for firing projectiles at a rapid rate comprising a 
source of high pressure motive fluid, a magazine, a 

10 package of projectiles adapted to be inserted into said 
magazine as a cartridge, an outlet from said magazine 
and package of a width greater than the width of the 
projectiles and having opposed walls inclined to a me- 
dial plane at an acute angle and of increasing width 
15 outwardly from the outlet, a chamber adjacent the 
magazine having a breech opening in alignment with 
the outlet from the package and magazine, a barrel 
adapted to be held in the hands, a flexible tube con- 
necting the outlet from the chamber to one end of the 
20 barrel, means connecting said source of motive fluid to 
the magazine for flow into the chamber and through 
the flexible tube and barrel in a continuous stream, said 
chamber at the rear of the breech opening having a 
surface engaged by the rearward end of the projectile 
25 for advancing each projectile forwardly into the barrel 
as it enters the chamber with the pressure fluid and a 
peripheral wall at the forward end of the breech en- 
gaged by the projectile as it is moved forwardly by the 
surface to shut off free flow of motive fluid and thrust 
30 a projectile forwardly in the stream of motive fluid, said 
projectiles being of smaller diameter than the internal 
diameter of the barrel, one of the surfaces of the inter- 
ior of the barrel and exterior of the projectile having a 
rifling thereon, said barrel being curved except at the 
35 muzzle end to insure engagement of each projectile 
with the interior wall of the barrel, and means for start- 
ing and stopping the continuous flow of motive fluid. 

2. A gun for firing projectiles at a rapid rate compris- 
ing a source of high pressure motive fluid, a magazine 

40 for projectiles having an outlet opening, a chamber 
adjacent the magazine and having a breech opening in 
alignment with the outlet from the magazine, a barrel 
having one end connected to the chamber, means con- 
necting said source of fluid to the magazine for flow 
45 therethrough into the chamber, said chamber having a 
fixed surface at the rear of the breech opening for 
advancing each projectile forwardly into the chamber 
as it enters the same with the pressure fluid and a pe- 
ripheral wall at the forward end of the breech opening 
50 cooperating with the outer periphery of the projectile 
as it is thrust forwardly by the surface to substantially 
shut off free flow of motive fluid and capture the pro- 
jectile in the stream of forwardly moving fluid, said 
projectiles having a smaller outside diameter than the 
55 inside diameter of the barrel, one of the surfaces on the 
interior of the barrel and exterior of the projectiles 
having rifling thereon, and said barrel being curved 
through a substantial portion of its length to insure 
engagement of the projectiles with the interior wall of 
60 the barrel and cause the projectiles to rotate, and 
means for starting and stopping the flow of fluid into 
the magazine. 

3. A gun for firing projectiles at rapid rate comprising 
a source of high pressure motive fluid, a magazine for 

65 projectiles having an outlet opening, a chamber adja- 
cent the magazine and having a breech opening in 
alignment with the outlet opening from the magazine, a 
barrel having one end connected to the chamber. 
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means connecting said source of fluid to the magazine 
for flow from the source through the magazine into the 
chamber and then through the barrel in a continuous 
stream, said projectiles having a smaller outside diame- 
ter than the inside diameter of the barrel, one of the 
surfaces on the interior of the barrel and exterior of the 
projectiles having rifling thereon, said barrel being 
curved through a substantial portion of its length to 
insure engagement of the projectiles with the interior 
wall of the barrel to rotate the projectiles, and means 
for starting and stopping the flow of fluid to the maga- 
zine. 

4. A gun for firing projectiles at a rapid rate compris- 
ing a source of motive fluid at high pressure, a maga- 
zine casing, a package of projectiles adapted to be 
inserted into said magazine as a cartridge, said package 
and magazine having an outlet of a width greater than 
the width of the projectiles with opposed walls inclined 
to a medial plane at an acute angle increasing out- 
wardly from the outlet opening, a chamber adjacent the 
magazine having a breech opening in alignment with 
the outlet from the magazines and package, a barrel 
having one end connected to the chamber, means con- 
necting said source of motive fluid to the magazines for 
flow therethrough into the chamber, said chamber 
having a surface at the rear of the breech opening for 
advancing each projectile forwardly into the barrel as it 
enters the chamber with the pressure fluid, and a pe- 
ripheral wall at the forward end of the breech cooperat- 
ing with the outer periphery of the projectile as it is 
moved forwardly by the surface to substantially shut off 
the free flow of motive fluid and thrust the projectile 
forwardly into the stream of motive fluid, and means 
for starting and stopping the flow of motive fluid into 
the magazine. 

5. A gun for firing projectiles at a rapid rate compris- 
ing a source of high pressure motive fluid, a magazine 
for supplying projectiles and having inclined sides and 
an outlet opening, a chamber adjacent the magazine 
having a breech opening in alignment with the outlet 
from the magazine, a barrel adapted to be held in the 
hand, a flexible tube connecting the chamber to one 
end of the barrel, means for connecting said source of 
motive fluid to the magazine for flow from the source 
through the magazine and into the chamber and then 
through the flexible tube and barrel in a continuous 
stream, said projectiles flowing into the chamber 
through the breech opening with the pressure fluid, and 
means for starting and stopping the continuous flow of 
motive fluid. 

6. A gun for firing projectiles at a rapid rate compris- 
ing a source of high pressure motive fluid, a magazine 
for supplying projectiles having inclined sides and an 
outlet opening, a chamber underlying the magazine and 
having breech opening in alignment with the outlet 
from the magazine, a barrel adapted to be held in the 
hand, a flexible tube connecting the chamber to one 
end of the barrel, means for connecting said source of 
motive fluid to the magazine for flow from the source 
through the magazine and into the chamber and then 
through the flexible tube and barrel in a continuous 
stream, one of the surfaces on the interior of the barrel 
and exterior of the projectile having rifling thereon, 
said barrel being curved except for the muzzle end to 
insure engagement of each projectile with the interior 
wall of the barrel to impart rotation to the projectiles, 
said projectiles flowing into the chamber through the 
breech opening with the pressure fluid, and means for 



starting and stopping the continuous flow of motive 
fluid. 

7. A self-contained gun adapted to be carried on the 
person for firing projectiles at a rapid rate comprising a 

5 container of high pressure motive fluid, a magazine for 
projectiles having an outlet opening, a chamber adja- 
cent the magazine and having a breech opening in 
alignment with the outlet from the magazine, said con- 
tainer for high pressure motive fluid, magazine and 
10 chamber being connected in an integral unit as a back 
pack, a barrel adapted to be held in the hands, a flexi- 
ble tube connecting the chamber to one end of the 
barrel, means connecting said container to the maga- 
zine for fluid flow from the container through the mag- 
1 5 azine, through the chamber and thus through the flexi- 
ble tube and barrel in a continuous stream whereby 
pressure fluid flows through the magazine and barrel 
and carries projectiles therethrough at an increasing 
velocity, and means for starting and stopping the con- 
20 tinuous flow of motive fluid. 

8. A gun for firing projectiles at a rapid rate compris- 
ing a barrel, a chamber connected to one end of the 
barrel and having a breech opening therein, means for 
feeding projectiles into the chamber through the 

25 breech opening, means for supplying gas under pres- 
sure to the chamber for continuous flow through the 
chamber and barrel, said breech opening in said cham- 
ber terminating in a peripheral wall at the end of the 
chamber connected to the barrel, a surface in said 
30 chamber adjacent the opposite end of the breech open- 
ing for engaging the end of a projectile fed into the 
chamber through the breech opening and moving it 
forwardly to position its forward end under the periph- 
eral wall at the forward end of the breech opening, and 
35 said peripheral wall cooperating with the projectile to 
substantially shut off the free flow of fluid as the projec- 
tiles is moved forwardly by the surface to thrust the 
projectile forwardly into the stream of motive fluid. 

9. A gun in accordance with claim 8 in which the 
40 means for feeding projectiles into the chamber com- 
prises a magazine having an outlet opening overlying 
the breech opening in the chamber, and the means for 
supplying gas under pressure being connected to the 
magazine so that the high pressure air flows from the 

45 magazine into the barrel to advance projectiles into the 
chamber and then outwardly from the chamber. 

10. A gun in accordance with claim 8 in which the 
surface in the chamber for engaging the rearward end 
of projectiles is a forwardly curved wall engaging the 

50 rearward ends of the projectiles and acts as a cam to 
move the projectiles forwardly into the peripheral wall 
forwardly of the breech opening. 

11. A gun in accordance with claim 10 in which the 
means for feeding projectiles into the chamber com- 

55 prises a magazine having an outlet opening overlying 
the breech opening in the chamber, means for varying 
the pressure of the motive fluid supplied to the maga- 
zine to vary the rate at which projectiles are fired and 
the velocity of the projectiles. 

60 12. A gun in accordance with claim 8 in which the 

means for feeding projectiles into the chamber com- 
prises a magazine having an outlet opening overlying 
the breech opening in the chamber, a movable gate 
between the magazine and chamber, and means for 
65 actuating the gate to control operation of the gun. 

13. A gun for firing projectiles at a rapid rate com- 
prising a chamber having a breech opening therein, a 
barrel connected to one end of the chamber, a maga- 
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zine having an outlet adjacent the breech opening in 
the chamber, said magazine having opposed side walls 
inclined at an acute angle to a medial plane and of 
increasing width outwardly from the outlet opening, a 
source of high pressure motive fluid, and means for 
connecting said source of high pressure motive fluid to 
the magazine for flow from the source through the 
magazine into the chamber and then outwardly through 
the barrel in a continuous stream. 

14. A gun in accordance with claim 13 in which the 
magazine comprises a housing, a self-contained pack- 
age of projectiles adapted to be inserted into the hous- 
ing as a cartridge, said package having an outlet adja- 
cent said magazine outlet of a width greater than the 
width of the projectiles with opposed inclined walls 
conforming to the opposed inclined walls of the maga- 
zine, and a closure for sealing the magazine to form a 
pressure vessel. 

15. A gun in accordance with claim 14 in which the 
projectiles have an ogive shape at one end, a conical 
section at the opposite end and a cylindrical body sec- 
tion therebetween, said package comprising a casing 
having a plurality of projectiles arranged in side-by-side 
relation parallel to its opposed inclined side walls and 
with its outlet opening adjacent the breech opening in 
the chamber, said package outlet being defined by a 
frangible closure in the outlet opening, and a pressure 
operated follower in the opposite end of the package 
for holding the projectiles tightly packed in the pack- 
age in side-by-side relation and operated by fluid pres- 
sure to advance the projectiles toward the outlet open- 
ing. 

16. A gun in accordance with claim IS in which the 
follower has one-way grips which permit movement of 
the follower inwardly into the package casing by fluid 
pressure and prevent movement outwardly from the 
casing. 

17. A gun in accordance with claim 14 in which a 
vibrator is provided for agitating the projectiles in the 
package to promote movement of projectiles toward 
the outlet end. 

18. A gun for firing projectiles comprising a barrel, a 
source of high pressure gas, a magazine for projectiles 
having an outlet opening at one side, a chamber adja- 
cent the magazine and having a breech opening in 
alignment with the outlet opening from the magazine to 
receive projectiles from the latter and connected to one 
end of the barrel, said projectiles having an ogive shape 
at the forward end, a frusto-conical section at the rear- 
ward end and a cylindrical section therebetween, and 
means for supplying high pressure gas to the magazine 
which flows into the chamber and through the barrel in 
a continuous stream to propel projectiles trapped in the 
stream as the high pressure gas expands, said expanding 
gas cooling the barrel to prevent jamming of projectiles 
due to overheating, and said chamber having a shape to 
receive projectiles from the magazine and project them 
into the barrel automatically which chokes the flow of 
gas and forms intermediate slugs of gas and projectiles 
in the barrel. 

19. A gun for firing projectiles at a rapid rate com- 
prising a magazine for projectiles, a chamber having a 
breech opening and a barrel connected and con- 
structed to form an open, continuous and unobstructed 
path of flow for projectiles feeding from the magazine 
into the chamber through the breech opening in the 
latter and then through the barrel, and a source of gas 
at high pressure connected to supply gas to the maga- 
zine at a higher pressure than the pressure in the cham- 



ber which operates as a propellant for advancing pro- 
jectiles from the magazine into the chamber and then 
outwardly through the barrel with a continuous motion 
at a velocity functionally related to the velocity of the 
expanding gas as it flows throu^ said open and unob- 
structed path. 

20. A gun in accordance with claim 19 in which a 
gate is provided for movement across the stream of 
flowing gas to initiate and stop the firing of the gun. 

21. A gun in accordance with claim 20 in which a 
rotatable slotted sleeve constitutes the chamber and 
gate, and means for rotating the sleeve to start and stop 
operation of the gun. 

22. A gun in accordance with claim 20 in which the 
gate is in the form of a plate movable transversely to 
die direction of flow, and means for moving the plate in 
opposite directions. 

23. A gun in accordance with claim 22 in which the 
means for moving the plate in one direction is a spring, 
the end of said gate operating as a piston to which high 
pressure gas is supplied for moving the gate in the op- 
posite direction against the action of the spring, and a 
valve acting as a trigger to control the flow of gas to the 
piston. 

24. A gun adapted to be carried on the person for 
firing projectiles at a rapid rate, comprising a container 
for motive fluid, a magazine, a package of projectiles in 
said magazine, said package and magazine having adja- 
cent outlets each having a width greater than the width 
of the projectiles, a chamber adjacent the magazine 
and having a breech opening in alignment with the 
outlet openings from the magazine and package said 
container for motive fluid and the magazine being con- 
nected to form a back pack, a barrel adapted to be held 
in the hands, a flexible tube connecting the outlet from 
the chamber to one end of the barrel, and means for 
connecting the container for motive fluid to the maga- 
zine whereby to cause motive fluid to flow from the 
container through the magazine into the chamber and 
from the chamber through the flexible tube and barrel 
into a continuous stream of alternate slugs of gas and 
projectiles fed into the chamber with the gas. 

25. A gun in accordance with claim 24 in which the 
projectiles have helical ridges on their forward ends to 
increase penetration. 

26. A gun for firing projectiles comprising a source of 
motive fluid at high pressure, a magazine for projec- 
tiles, a chamber for receiving projectiles from the mag- 
azine, a barrel connected to one end of said chamber, 
said chamber having a breech opening of a length to 
receive the projectiles from the magazine, a peripheral 
wall for closing the forward end of the breech opening, 
and a forwardly directed surface in the chamber at the 
rearward edge of the breech opening for engagement 
by the rearward ends of projectiles as they enter the 
chamber through the breech opening to thrust the pro- 
jectiles forwardly, the peripheral wall at the forward 
end of the breech opening cooperating with the outer 
periphery of the projectile as it is moved forwardly by 
the surface to substantially shut off the free flow of 
motive fluid to thrust the projectile forwardly into the 

^0 stream of motive fluid, and means for controlling the 
rate of firing of projectiles. 

27. A gun in accordance with claim 26 in which the 
means for controlling the rate of firing comprises 
means for varying the location of the forwardly di- 
rected surface at the rear of the chamber, means for 
varying the pressure of motive fluid, and means for 
starting and stopping the flow of motive fluid. 
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